Development of a quantitative assay for 2´-fucosyllactose via one-pot reaction with α1,2-fucosidase and l-fucose dehydrogenase.
2'-Fucosyllactose (2'-FL) is the most abundant milk oligosaccharide in human breast milk and it has several benefits for infant health. The quantification of 2'-FL in breast milk or in samples from other sources generally requires lengthy analyses. These methods cannot be used to simultaneously detect 2'-FL in numerous samples, which would be more time-efficient. In this study, two genes, namely α1,2-fucosidase from Xanthomonas manihotis and l-fucose dehydrogenase from Pseudomonas sp. no. 1143, were identified, cloned and overexpressed in E. coli. The recombinant enzymes were produced as 6 × His-tagged proteins and were purified to homogeneity using Ni2+ affinity chromatography. The purified α1,2-fucosidase and l-fucose dehydrogenase are monomers with molecular masses of 63 kDa and 36 kDa, respectively. Both enzymes have sufficiently high activities in phosphate-buffered saline (pH 7.0) at 37 °C, making it possible to develop a coupled enzyme reaction in a single buffer system for the quantitative determination of 2'-FL in a large number of samples simultaneously. This method can be used to quantify 2'-FL in infant formulas and in samples collected from different phases of the biotechnological production of this oligosaccharide. Furthermore, the method is applicable for the rapid screening of active variants during the development of microbial strains producing 2'-FL.